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(54) LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display panel 
which is high in contrast and is excellent in visual field 
characteristic. 



from the one substrate toward the other substrate and 
that the microregions varying in the orientation directions 
of the liquid crystal molecule are included. The twist 
angle of the liquid crystals is so set as to attain >0°C to 

<90°. The product And of the refractive index anisotropy An of the liquid crystals and the 
thickness (d) of the liquid crystal layer is about <0.5pm and is so set that the incident linearly 
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CONSTITUTION: Liquid crystals are held between a pair 
of substrates. These substrates are respectively 
provided with oriented films 24, 28 and further a polarizer 
and analyzer are arranged on the outer side of a pair of 
the substrates. The oriented films of a pair of the 
substrates are subjected to orientation treatments in 
such a manner that the liquid crystal molecules twist 
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polarized light on the liquid crystals is emitted by rotating nearly 90°. 
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0, dcOfc^e^ga^Sjgj^o-CftWf, A»iI«S3t 

[0031 ] 07 (A) KfcWttt, ffl£?l8<T)Wm 

J±, ?ShI1 OC7)S<7)WSd*^2. 5 umCT)j}-zrx-h 
h. ffl^l 0c7)An=0. 0 94TJ)-S*^, #fe^ 
(C^LTSScOAndJiO. 2 3 5tC^€>. (B)(Ct> 

^T«, g3S5t9SiS^OK:^s<T)<i, «b b b i o<r>m<nW- 

$d*^3. 2um<r>i]-VXhh. Z.->X. 
t^LTSjiOAndJiO. 30 1£2:£. (OtCfc 

v^T»i, s^taiea^'otc^scofi, ?aai onmwm 

$d*^3. 5um<0*)-7Xhh. £-?X. ife&rflt 
KttLT&SOAndttO. 3 2 9(C^ri.. 

[ o o 3 2 ] as <ip tm&imm ix v 4 x v n i 2 

2. 5' tlfzWr^<omr^l8con&So<r>^\^ni,Z 
m-&ZB6mX&FlX\*. 09<i7-f^h 
ftS:6 7. 5' fc Uv^^fcft^lStOftgtfo^lU 

WC*>. A«L/olSSiS3b& { <i3t«l5:9 0' 0igLTai 

flfr^>sja^fSai«off$d*''j)&^fc*^s. 
coy 4 *h n izm-h ss<7)«b b b s^i?$ d 1 
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9 1 0 
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[0034] Z<OX oizlX. ftA£AftLfcBIMBfc X0tiSa&fr**)Wf3yb3A httUfcS'fHT* 

jwma** 9 o • EBELrajj«-*o-c. mm- \et s . £oH*6ftfr& x *> t. *^<7)»«{c«t a t . 

fcL mroF9Wfc, 9 0 • SCLfcgttfiB&te-C* 20 [0038] 3 fc. BAftH*ft». 74 X hft 

5fc?18£S£6U mEWSt. SHMte'&_b&*o-C £9 0° *St. #iL<te80° cOKHrtfc 

T56Br;**U 3>h7XNcr)SvvS** f T#a. £iz. 4XMS£#10° A»£5 0* W^HrttcgjrfS fc . 

1 6 1 1 8 £TOEE Lfc 'J/7 7 avhyx b&VW$*me>mifzm* : S:&& ZtVX 

S't-Kfca-'rVCtt. «E^WWft. 9 0* *4. * MfcH»4 5 * "C, And = 0. 3 

iSSKiTtA^T^T^ 1 «Er*»**rfc. jum<03#Ttt. 8Atttttf «fc < . £#6Wef3»<Ofc*i. 

m&tffrhitf^ xwximx&tn* t ffik&vm?? <r t a*?* And^o. 3 /* 

18TttiU a>hyXb<7)m^9UfitfX'Z&. m4>«tifi!5fc7>9 0° y^XhcOiSai^AndOg/h 

[00 3 5]SBmtctt6fticttMlOff$«%b6J: fifcSiVCHSO. 5 um<rHm*ft<r>*t<ZX't>&. 
3tC»Seaa<7)^-y7-Sr3gxSV/H^^ x7lSjtS: 30 [0039] 01 3'±'y4 Xhft*<4 5' T. Slfl^MH 

)V?-2O(T)W-ZZ J £thZt\iZ£'0'?)\^f-* J r v? 1 R j&^A^^yhJAbVm&TfttBKhh. HI 

fi£389i°C$&. fcfc'U "^H^-v yT 2 IMltzXoizm^ybyx 

tmiz L,%<Xi>. ^f-v ••/ k L . h ffiSA>*±T. 1E&T*miZftla L , mfift&tfX < % 

&7)%r&cnmZlz£hitXi>Xi.\ ZdLXi>. ->X^htf. H^+'k&K&S&v^riy h?XMaH 

vxyj *tz&\Yz&3^<n&m#Gmb tch ff^f-nm^k^. ztuzttLx . a 1 3wi&fBfc^ 

*. #B^Tff5^tt.^|g'C*>l». [0040] mi4&imi 5(±. ^Xhft^90- 
[ 0 0 3 6 ] m 1 Olit&fcWf x h##9 0 * X\ E 40 T. El6]^l'lL/v:?SfB^'^K0««^ttSr^-r@T' 

[6i^i^Lc7)«B B B ^jv^c^3yh7XMBiti-^ st«(±mE. mmumsmxh*) . ms^ma 
tt-tmx-hh. mmmmztt)jm*t>jirzb miz^m&mtn o o^- tyhx-h*). sea { ±#-t 

w®<r>wm>mzm-z>mxh o , «tt(iaffi5r±T s tim&mmrfL ( y-v >j *«7>f h*- kw* 

3yh7XhA<«T-ra. [004 1 ] mi4<7)&tomi±Tij\5wmfio' . 1 

[0037] 01 1I±7-(XW4 5- T\ E^S 1 ! 0" . 20° . 30* , 40° Co^trn ••/ h Uzi> 

%L<r)m$&ik'**jw&3 ybyxh \$a&£intmx- &>x't> o . pi iwzm-z>m&mzm i bh0>x\ a 

t>h. zcmxit. ixftnmminimi omzx m^K^ht^ybyxt^K^it-thitm 

<fr\ 01 2<i7^XKft*<4 5° X\ fiiatiMWAOBSO frZ. 01 5 0#ffi»«ite&^TlS)^mft 0 * , 10* . 



1 1 

20' . 3 0' . 4 0' tco^TTn-/ hltzi><r)T$> 
0 , mS.<r>lMt k i> (cS3S** J lttT L . ZtlfrhWl. 

[0 04 2] 01 6JkXmi 7tt. 74x^**4 5* 

01 6W#ltttl(i±T*lfiI^«A0- . 10* . 
2 0° s 3 0° . 4 0* fcOV^-CTO y hLtlbWh 

mi7cr)&mm&Etr)7ft<?>mo' , \ o- . 2 

0* . 3 0* . 4 0* tCO^T7*n-y hLfcttfrefc 
S. ^ft^0A> j; 5 *»5HcJ:*UX. « 

£S#|6K9lift#tt{iO- ~4 0* tfDKBfcSi. 

[0 04 3 J Cl<O0!-CffifflL^aE B B B l 0<i. An 
= 0.08 8«0fimEffltB a B ( MJ7 y ^ttfi, * •/ 7 

***fWLfc. g^fatai oleosa 

<&gB&**v7) «i^3- 5*tmTJ>'). And = 
0. 3 0 8/zmTJ>l.. ^^^SSS^^WififSl^H 

[0 044101 8(±*y^f^h«tiEB5ayh7Xht 

jEmiybyzuzm 

X'li. *J4 x hfttf^Z <^Stffot n y b yX M± 

mmzn. m&r>mmB.*7s><-fz>tj£m?yYyx 
h<r)&Tzmm-zzttfX'Z&. it:, 'vjxbnt 

< -fh Z k tz X ->X . T<7«2 C*cf J: d C*gR 

KSUS £f I £±<f £ £ k h . 
[0045] 

32 

0* ±75" 

22. 5* ±77* 

45. 0* ±60' 

67. 5' ±50" 

90. 0- ±40* 

[ o o 4 6 ] 0 l 9 <±3i l K*r?^-J-* -v ••/ r^fHc 

Z>Z k IZJ: 0 , (fetWTNfo&fl^^/l'kJt^TP^ 
[0047] @2 o<±*y 4 xhfttvzxyztnmk 

r 0 ff . ronli-Hx-fiiSgiSmEcotf?. *y 

5 • ETOsSrS k XjWI< tch Z k 

[0048] UeSHfc&itTtt. ikS&A n dcofifc: 
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1 2 

U 7-fXhft45' £#LTff£#3jimg£ (ZL 
I -4792?)i§£) KLfcrtv iSJ!i«<Oi? 
5 < -f £ k . BSKOSA* k'£ J: 0 

B B Bl^S2£{&lW5jumgjgkU SR5n/:And 

KWUKffS d t*f LT . SaW^kO A n £jg*>6 
Ck#T'£&. LA»U Antf>fi£J>i9/|s£<^-£ 
k. Hm&gAmTi-Zt:*). AnfftetLZUO. 1 

io ~o. Q5-h*mk.ntt>ixh. zcrmttx. 

S(An = 0. 0 6 9, f-yVi!) Srffiffl-tS^tC 
T«) *»*4^mgSk=SrO, *^0#SOiSTO±^^> 
[ 0 0 4 9 3 02 2\ZTmnfa<r)mG&tWH>*7X- 

9k<m&z^-mx-h*). 02 ii±02 2^ft^'7 

^-^5riiW-Sta6<7)«EkSja*k<7)Sffi5:^^0 

x-hh. @2icfcv^. ftnc«f>s'y-f^hftw, 

fl«Di±Ht?S B 3 8 ^/^K7)±T*(6|4 0- 
T^^S^S-^LTV^. T (0) ttJ>6«ffi?)k£ 
<7)(BlSC±<oaja*^tf . T ( 4 0 ) ttP t^E^k § 

<r)to»D±cr>mam<7)&et>?>. zzx-. t (40) / 
T (0) zwv*v*—?tn&. 
[0050102 2iz&^xu. mmzjm-fi$\cr>&& 
mz. jmizmft'^j-ftf^ztix^z. tztit. 
02 2tcfc^-c. &&nfo<7ffi&mi®2 lwmEoto 
k § * 1 0 0 k u mm^m-thiz^tLxwmu^vo 

30 S3S^<iJMJirrsj;at:gaoT*)5. 02 KiSa* 

nmw&femx-b'o . ^w^xh^t^^to 

•C»i^rv%. 02 1«OS3S*Wi8lS«. ItjewMXhft 

wefttt^its. 02 2^i^o'y>fx.^^l»<o«ft>'^• 

7^-^5rTo-/hL7tt>^TfcS. 02 2*»f>^£ 
idtc. > y-fxhft*5/h$< : 5:S<co*x.T«ft>'^^- 
^<±«^L. ^8^r[S]W3yh7Xhk±T4 0* 

[005 11 02 3&l5024{i, *£!91£J:&ifif B $ 
SV^;K?)IB2llttffl$:*-r0'CJ)i.. ^^jB^b^^ 

40 ^;Mi, 0 1 fti/0 2 wsiig^k mmz. m& 1 0 $r» 

\Uz-ttcr>m%mL 12. 14k. 1 6RV 

2 2 m&$m 2 4 t^-Ucmm. l 2cortii(cgft^ 
it. 2BTOS2 6&tf8l*ll82 8*«t o-^«0®S 1 4 

[00521 ®3t-T 1 6cOSi§«|P i tmrf-l 8c7)S 
SttPoktia^tciSxL. *¥l8tcittr4 5' 
ST-SS^fL-CC^. S|6lK2 4«07h'y^^lRi(± 
Sil(ci4L-C22. 5' fir6j«l2 8c7)7t>^ 
50 -Jjfi R i <±SS(CitLT 2 2 . 5 * X'h 0 . 5 b*>^fir 



(8) 

1 3 

|6lRi t7t>^|fi)Rit{±5^t4 5° 

[0 0 5 3] 02 3»tf02 4fci>VVCJi. ttffi£7 < 
/WA 3 0 MiilMSK 1 4 b mrF 1 8 fc*>l3KEM$ 
til . fflSgy < >V A 3 0<i-«tt?)7 >r /PAT* 0 . 
*<7)gffl»Q#8!5fc? 1 80^a«P o iZftLXfifg.* 10 

3 0<0gaftS^ti0*^4 5* cO«Bl*Jfc:S>.&. 
[0054] &1827 -f /UA 3 0 & - b Oft&tt 

mi nmkLxwmLKMtyx'hh. -ttcbh. 01 

UfaX'&MizttL. mi 3 cnm&fttt' **;uniav ^ 
^nyh7*hl!Ma£^fcJ!£W t S£fc#T:*3S. -fix 

o*>3. > yf*hft£'h$<-f& 

3 0 A-tS ^fclCiot XH*#UCfflS*<0 'J*- 
-f-^yfcflni.. Y«tfrl&] £ D ? - y a y £ Mfll 

y (And) {iYWcfrlfiJtCglS 'J ^-T-V' 3 y«>fi(C 
ffl^ Lfc t <W£ V 1 0 0 n mfitTr&itff&%-C 

[0055] 02 5Ji&5^i8w^«Pot*rt.& 

^XhJtt^Hfli^-tmCftS. 02 5<O#tt8Ui. 30 
•y^fXhW . 22. 5* „ 45* , 67. 5' tf) 
fcWC*i. <iffi27 4/l^3 0<i&fflll61 nn« 

Vtr-$*-h (PC) fcfMLfc. ftffl 
27 -f *A 3 0 ^SffiiftQ^eBfe? 1 8 <?)^Stt P o 

h*ns<«r6ck*<»*»6. aawK*tto*»^,4 5- 

[0 0 5 6] m2 6&V4XhftO' O&OfcOWC. 
<sHB27^;WA3 0«OfiBB2«:2 2. 44. 61. 72 40 
nm«i^«3 > h hit£^-f0T'£>5 . 0 
26?>6 1 nm<O|fii8#02 5<D'y4 XhftO' cOffltg 
k»J6TS. 02 7«>y-rxh#4 5* ofctfHcon 
X. fiM27<^A3 0tf>ffiWM£2 2. 6 1, 7 6. 
109. 222nmb'Stttz%&<7)3> byXbltZ* 
-tmXhl. 02 7*06 1 nmff)&iffl) < m2 5cr)V'< X 

[0 0 5 7] 02 8te{ifflll7 4H'A3Ort { 3:^fc£<O 
ffiAftj^JM^HNK* I00t LT(iffl27 * /UA 3 

o£ft\LKb£<nfflm&zm&uz&&&*tmx' so 
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1 4 

7^W4 5' T't>. VAXbftffO' Xh 

[ 0 0 5 8 ] 0 2 9 (ifi[ffl27 -f ;UA 3 0 $: tiJItHSM 
1 Abfflttl Sb<7)mz2ffi$Alt:m*?WX$> 

1 8<os^*iP otc^LT-e^fflttQ^'ftiS^-eita 

Sfl. flfi^^^7^^A3 0JiSffl«lQ3±* 5 Y«i 
iO. ' . fiffl27-f;PA^S 

frctJK. Jl^^tHi. g±4tt<0ttfflll7.r^A 

[ o o 5 9 ] @3 oi±*fm?)&3mmz^$mxi> 
Rate i^y-f x 7 ^i<7)«s^tA. a 

ofiflWMWSa.'O**. $^>tc. -icOlOtfl-Cii. ffWa 
W-fXhftWO' *^5 0* <0«BrtCI£5£$ 

*u w&ommmifG. (An) a*o. 25*^0. 3 

[0060] #. 8. fr<?)*y-Mm£tt& 

^{cfcjt&aEfi^gjf^^tt (An) b moMomz 

(d) (And) »4J<jO. 2*»f>0. 24^mcO 

Jtt(An) fc«filiOJi§ (d) fc(0«(And)»i 
J!;0. 25>K>0. 3*tmCOSHt:f>0. #fi<0*7- 
B^3t>(tS?aa<7)glfr*S^tt (An) tfS^cog 
$ (d) toft (And) l±#0. 27*^0. 33/i 

[006 1 ] ±S2t^J:3fc:. y4XbfW45 m <W% 
AndlifiO. 3jtim(An^0. I) b^h 

immwxh^tz. z<rmfflxiiAn<mz<7)£o% 

^<?)H«fp«±. 03 1 Kijct i d^raJS*$r03 2 
t*^- J: o tffik L X o b -f& i> <r>Xb £ . 
[00621031 izii^Xit. ft«C«S B B BS^N-^ 
>WimijftX3J:mi&£Z^L. to&Dtem&$i*J* 
*;UO±T*|6|5 0* T-l/:^a*5r*LT^5. y-f 

^5 0* tlt&xZbmgMMKtfmzr)*?^*. 
ZtM. 7^Xhft&t^And$riEHS7!)^£^»K* { ft 
^{c=5r.&J:9(c:AndS:ac^i^T'*S. -e^f. -I 

<rmsmx\t. And£^<fre>&^miz-thzbx\ 
jEMfrhfitefmib&wg&itiz-r&w. m>frt>% 
tzmzM zmm-%> z b tfx% zcoxhi . 

[006 3] 03 3 U«A^)^>f 7/ue-/^ P £^1-0 
itTtJO. *^7^f y-f-p(±jg B B B *«3 6 0° Wfcth 

(r)iz-&mcm&®nmz i^-/nm) zmm? 
>vm&&zf(?f&xbh. fluur. •v-fxhft*<9o 



(9) 

1 5 

• ?. m&mcnmz (**vTtm) ^5umcoTm 

(0064] ^mknstfffliz&^xit. X 

»1* *»<o6 0* ^SBrtCg^iU ?&IIJf <7>J?£ d 
fcl&V)^ 7^tT yf-pfc<Oitd/p*<0*^- 1 . 

8?)«BrtfciSt$fi£. o^O. 7t'y^|6)tJ:o 

X h Li o U ill yfrttvmmzX OifcPatt 10 
WifttZ"J4 XYLXdt^htf. yK>y\z£htm 

x y-ufot ij&mtzftm-r&tiJ ytvwfihhtnh 

[0 0 6 5] Xhft£9 0* J:9fc/h$< U So 
ttUztfgilX And SyhS < -t£*l£<0|31S££9-O 

[0066103 4A>£>03 6<i*^C0^4||Sfeei$: 

ficfwxbh. mimfm2<nmsimi i , ?&f b io#* 

S4 0*«SE^9iWtca«iik:*fLT^^^rv^ 30 

vftx-\i&mmzmrthm&m&tttsm&$i?fi 
mmx-hz. 

[0 0 6 7] 03 4*>£>03 6£fcVvC. Z\<7)Wi&%tt 

1 4 1 , <lft£><og«i 12,14 ottHCSBS Ji£fll 
1 6&l/eBt^l 8fca>t>=2r£. -#<DffiBU 2C0 

nsca* 7-7^^20. 2 2 msmwsi 

|6iK4 4 *5gftA>n, 1 3 --n<?WtiL 1 4 COrtffiC(±j§ 
BBSS 2 6fttfSlffi|inSl4 SMWtfcil*. 
[0068] gM2l»llg4 4 , 4 8«W^.tf J S RgO 40 
JALS-204T'*>9. it^SE&£f ! 8tt£ ; rt&. 

» H 3 a4 0<iftO|^^tt$:*-rS^^^S^Z 
LI-2806f$>9 (Ae=-4. 8. An = 0. 0 
4 37) . m&h^Q&vl xhlrhcnZimthiiJ 
yiisttCU&mLXhh. Sot. 03 5fc:^$*U> 
idle. ^FeiJn^WiSS^FJiaTOciaa'Sfi 

tcsi&iu @3 6tc^^ixi.j;9tc. nsmmum 

&tt\±Wm\zKLX®hXyK>y-Kfo&.V : fo&& 
tecr)t>i$:AM.£MnXV-i x Yth Jt o . 
[0069] SttS(6lK44. 46U01&tf02<OE 50 
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1 6 

I6JK24. 2 8fcHtttfiiai^9IL-CSl6|»lLT* 
-ftchh. M-fVAfcBHTti. £££01114 4 

a. ^^affiitn)S4 4{c^s?fc B I ^* { a«ja(c*f 

\JXTVjrtV Y a 0 iZy £>7!mtf'tfhtlX 

feO. Jtl6i-rsSMSl6llfi4 8(i, Ji<^)SitS|6]|g4 8 
tg-rsSSTHF^SfiiBn^ LXTV+fr h0£Z-r 
Jiotzy t'ynmtffibtlX w h . aKfi|6)lS4 4 , 
4 8 * { £> £ <T)X\ TV V a , 0 te 9 0 JgtCjfiV , 

«12. 14WSO*SSii£7)« H B iiH i {iftJgO/|N$V^ 
l^UhaCft^Tg«XS«|S]a ? <&£ (03 6) . TP 

7^1/ h a ti0U*f 80* x-ho. Tv^b^imm 
89* TfcS. 

[0070] B^-rSK^yBKfcvvtti. 3?t. M 
BEl6llS4 8(i. CI CO ^itSlinS 4 8 iCg^" h }&Ikfr=F- 
tmGffiiztt LXTV +fV h 0 Z%-tX otzy b>^Sft 

wtfthtixs o . >ti6rti>sasi6i)84 4ii. 
ttSi6jiS4 4 ^aiH^saniitw lxt v* 

frhai:%-f£?lZyZ>7!mtfftbn.X^&. ZCO 
^\iZh. TVy-)VYa. 0i±9 OgfcjfiV^v a</3 

2. 14C0Sc0^^C0ffia1^F(iftgC0/h$V^U^ 
A>YaizVL-oXmtl&®fotfb& (03 6) . 
[007 1]fto-r, MitfK^'f VAfcOWt. 

(I<3.l&£diZ%2>. 034*^03 6tcfcv%T{±, 
Z?>£ o t . 1 WttcfflS-f S«/jN^«* { ^^ttcO 
18 0ms^SH^-f VA, BtftfilSix-O^tfrC. 

[0 07 2] Z<7)£D%Wmmt:ltTotilt>M±. #s 
KS|6)K44. 4 6«01<7)Sl6lK2 4. 28tR«tC 

*<m<rmmz'tiozttfX'Z&. cito^tt,, 

Er6lK44. 4 8t7t>/^ffol5X»if*C. 
yAXtiBtcfflS-r^iBPSIr^^^x^ SrfiEffl LT 
»MKffl»*ffV\ Y*4yARVBCDTV1-)UYim. 

z$ttz>ztx-hh. m42\mmmmffit?mz 
a o . m-mMmfszmtz ztizx*), 

AX{± B izmmOTV 1~)\> Yftf£££5£?Z> Z\ k tfTZ 
h. 04 2T1i. %ftfflG3mm^<%Z>lZ^tlXT 
V^-iV Yftlg.tf>bZ < KhftfaZ^LX^htiK W)W. 

mtttix-u. mmimfflf<%<z&£'iiixTv 

y-)lYft%.tf*.Z<ti:hh<7){>hh. 
[0 07 3] 034tfc^T<±. mitmmz. 3tA*f 
1 2f0ffil6|BJ4 4ti^EPR i X'*2tlZ1}ftlZ 



(10) 
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1 7 



1 8 



7t>^Sft, 3taJ8*ll^EfilK4 8tt*aRoT'*$ 

7b*y^[6)Rot(i4 5* ftoT. I b b b 4 0 

QJP i &)fc?l 8cOSiSill3&^EPP ofS? 

®3^16cDS§^Pi&t/^^18<Oi§Stt 
P oi±*¥f8C*t LT 4 5 ' OfljreK§£i7.£ . «ft 

? 1 6ffmmp i a^set? 1 svmmip ouz^ 

[0 0 74] ZVXotzLX. Efl#gi]a { &9. 2r>v 
>fxhfc#90- *mtL. ZLXtJHW8Lm*tf9 0 
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